甲殻類筋肉の生化学的死後変化とあらい調理に関する研究 by 松本 美鈴
甲殻類筋肉の生化学的死後変化とあらい調理に関す
る研究
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Flg. 1 ChangeS In contents of glycogen and glycolyllo metabolltes In the 
muscle of kuruma prawn durlng storage at 5'C. 
(a) el4 : Glycogen, L-A: GIP,A~~: G6P,0-0: Lactate. 














































































































Storage time ( dayS ) 
Changes In contents of ATP and Its related compounds In the 
muscle of kuruma prawn dUrlng storage at 5'C. 
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Flg. 5. Changes In contents of ATP and Its related compounds in the 
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Flg. 6. Changes In contents of ATP and Its retated compounds In the 










free amino acids 
during storage 
Amino acids 
Storage time (days) 















Citru I I ine 































































































































































































Total mounts 4019 23 25 2093 4552 038 
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Table 2. Changes in contents of free amino acids 
in the muscle of kuruna prawn during storage at 
O'C (mg/lOOg) 
Storage time (days) 
Amino acids 








Asparag i ne 
Glutamic acid 
Sarcosine 




Citru I I ine 







Pheny la lan ine 
p-Alanine 
p-Aninoisobutyric acid 































































































































































































Total aarounts 4019 2209 1852 4138 2378 
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Table 3. Changes in contents of free amino acids in the 
muscle of kuruma prawn during storage at -1'C (mg/lOOg) 
Storage time (days) 
Amino acids 











































































































































































































































































Put VBN Sensory 
rating* 
o o 2.4 1 
1 o 6.5 1 
2 o g. 2 l 
4 0.6 23 . 3 2 
5 0.8 37.5 3 
7 8.4 66.0 3 
9 22 . 6 l04 . 7 3 
* l: 
3: 
Acceptable, 2: Initial 
Advanced decomposition 



















Put VBN Sensory 
rating* 
o o 2.4 l 
2 o 7.8 l 
4 o 14,6 1 
7 o 21.2 1 
g 0.7 26.0 2 
11 2.4 27 . 5 3 
14 9.1 49.0 3 
* l: 
3: 
Acceptable, 2: Initial 
Advanced decomposition 











of Put and VBN in 




Put VBN Sensory 
rating* 
o o 2.4 l 
2 o 5.2 l 
4 o 12. l 1 
7 o 12, 7 l 
g O 14.0 l 
12 o 16.0 1 
14 0.2 19.8 2 
16 0.3 20.8 3 
18 0.8 26.3 3 
21 3.7 57 . 4 3 
* 1: 
3: 
Acceptable, 2: Initial 
Advanced decomposition 
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Flg. 7. Influence of chloramphenlcol (CP) on the changes In contents of 
VBN tn the muscte of kuruma prawn duflng storage at 5･C. 
~0: homogenl~ed muscte without CP, ce: homogenfzed 
muscte wlth CP, ~A: chopped muscle without CP, 
hL : chopped muscle wlth CP. 
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O 1 2 3 4 5 6 7 8 9 
Storage time(dayS) 
influence ot chloramphentcot (CP) on the changes tn contents of 
ATP and Its related compounds In the homogenlzed musole of kuruma 
prawn during storage at 5'C. 
04:ATP, ILA:ADP, Ihl:AMP, ~O: IMP, ~A: HxR, 
C:hC:1: Hx. 
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Fig. 9. 
C 1 2 3 4 5 6 7 8 9 
StOrage time(dayS) 
Influence of chloramphenlcot (CP) on the changes In contents of 
ATP and Its reiated compounds in the chopped muscle of kUruma 
prawn durlng storage at 5'C. 
























Storage time (da ys ) 
7 8 9 
Flg. 10. tnfluence of chloramphenlcot (CP) on the changes In K value In 
the muscle of kuruma prawn durlng storage at 5'C. 
CFO: homogenlzed muscle wlthout CP, 04: homogenlzed 
muscle wlth CP, A~ : chopped muscle wlthout CP, 
hL : chopped muscle wlth CP. 
-38~ 
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Table 7. Influence of chloramphenicol (CP) 
polyamines in the homogenized muscle of 





Storage time Tym 
(days) 





























































































































Acceptable, 2: Initial 
< 0.I~g/100g 
decomposition, 3: Advanced deconipos i t ion . 
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Table 8. Influence of chloramphenicol 
polyamines in the chopped muscle of 
storage at 5'C (mg/lOOg) 
(CP) on 
kuruRla 
the cont ts of 
prawn during 
Storage time Tym 
(days) 
Put Cad Hm Agm T pm Sen s ory 











































































































Acceptable, 2: Initial 
< 0.Img/100g 
decomposition, 3: Advanceddecompos i t ion . 
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Table 9. Changes in contents of free amino acids in the 
homogenized muscle of kuruma prawn added with 
chloramphenicol during storage at 5'C (mg/lOOg) 
Storage tiHLe (days) 
Amino acids 















Citru I I ine 
a -ARinobutyric acid 
Valine 




Tyros in e 
Phenylalanine 





l-Methy lh ist id ine 
Carnosine 
Anserine 
Hydroxy lys ine 
Ornithine 
Lys ine 


















































































































































































































Total aulounts 2350 2485 240g 2759 2779 2640 
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Table 10. Changes in contents of free amino acids in the 
homogenized muscle of kuruma prawn without 
chloramphenicol during storage at 5'C (mg/100g) 
Storage tine (days) 
Amino acids 















C itru I I ine 
a -Aminobutyric acid 
Valine 





Pheny la I an in e 
p-Alanine 
fi-Aminoisobutyric acid 






Hydroxy I ys ine 
Ornithine 
Lys in e 
Arginine 


















































































































































































































Total amounts z350 2399 3062 3240 2327 3252 
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Table 11. Changes in contents of free aRlino acids in the 
chopped muscle of kuruma prawn added with 
chloramphenicol during storage at 5'C (mg/100g) 
Storage time (days) 
Amino acids 








Asparag i ne 
Glutamic acid 
Sarcosine 





(x -Aminobutyric acid 
Valine 












Carnos i n e 
Ans er in e 








































































































































































































































contents of free amino acids in the 
kuruma prawn without chloramphenicol 
5'C (mg/100g) 
Amino acids 
Storage time (days) 















C itru I I ine 







Pheny la lan ine 
p-Alanine 
p-Aminoisobutyric acid 
































































































































































































































































































































































































































Storage time (da ys ) 
Flg. 11. Changes tn contents of glycogen, glycqlytlc Intermedlates and 
tactate In the muscle of tanner crab durlng storage at 5･C. 
e4: Glyoogen, LdL: Glucose, 111: G6P, ~o F6P 
~A: a-GP, ChD : Lactate. 
-52-
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Flg. 1 2. Changes In contents of glycogen, glycotytlc tntermedlates and 
tactate In the muscle of tanner crab durlng stora9e at O'C. 
~o: Glycogen, L~: Glucose, I~1:G6P, ~o:F6P, 
~A: ot-GP, DHD : Lactate. 
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Storage time(dayS) 
Flg. 13. Changes in contents of glycogen, glycolyilo Intermediates and 
I~ctate In the mus_9te of tanner crab durlng storage at -1'C. 
e4: Glycogen, LA:Clucose, N:G6P, (>0:F6P, 
~A: a-GP. CH:1 : Lactate. 
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Flg. 14. Changes In contents of ATP and its related compounds In the 
muscle of tanner crab dUrtng storage at 5'C. 
Fe:ATP, A.L:ADP, IHll:AMP, 0~: IMP, I~~: HXR, 
D{]: Hx, ~~ xan 
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StOrage time(dayS) 
Flg. 15. Changes In contents of ATP and Its related compounds In the 
musete ot tanner crab durln9 storage at o'C. 
Fe:ATP, i'~:ADP, rl:AMP, ~0: IMP, ~:~: HxR, 
CH:1: Hx, ~>: xan. 
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Fig. 16. Changes In contents of ATP and its related compounds In the 
muscle of tanner crab dUrln9 storage at -1'C. 
FO:ATP, /FA:ADP, rl:AMp, ~o: tMP, h~: HxR, 










acids in the 
5'C (mg/lOOg) 
Amino acids 
Storage time (days) 






T hr eoni n e 
Serine 
























































































































































































































































1 4 . Changes 
tanner crab 
in contents of 
du ing storage 
free amino acids in 
at O'C (mg/100g) 
the muscle 
Aolino acids 
storage time (days) 
















Citru I I ine 
a -Aminobutyric acid 
Valine 














Hydroxy I ys ine 
Ornithine 
Lysine 






























































































































































































































































Total mounts 2261 z398 2323 2228 2210 2051 9go 
-59-
Table 15. 









aRlino acids in 
(mg/lOOg) 
the muscle of 
Amino acids 
storage time (days) 


































































































































































































































































































































Changes in contents of polyamines and 
the muscle of tanner crab during stoFage 
together with sensory ratings (rug/100g) 
Storage time 
(days) 
Pu t Cad VBN Sensory 
rating* 
O o o 8 1 
l o o 14 l 
2 o O 20 l 
3 o tr 28 2 
4 tr 3 52 3 




Acceptable, 2: Initial 
Advanced decomposition 
< 0.5mg/lOOg 





Changes in contents of polyamines and 
the muscle of tanner crab during storage 
together with sensory ratings (mg/lOOg) 
Storage time 
(days) 
Pu t cad VBN Sensory 
rating* 
O o O 8 l 
1 o o ll 1 
2 o o 13 1 
4 o o 18 l 
5 o tr 24 2 
7 tr 3 71 3 
















contents of polyamines and 
of tanner crab during storage 
with sensory ratings (mg/lOOg) 
Storage time 
(days) 
Put Cad VBN Sensory 
rating* 
o O o 8 1 
l o o 10 l 
2 o o 11 l 
4 o o 17 1 
5 o o 17 l 
7 o tr 25 2 
8 o l 27 2 




Acceptable, 2: Initial 




























































































































Table 19. Changes 
and Put in the 
together with 
in K value and contents of VBN 
muscle of kuruma prawn during 
sensory ratings (mg/lOO) 
, Iactate, 







VBN lactate Hx orn Put Sensory 
rating* 
o o 2 6 o o O l 
l 3 7 49 l 4 o 1 
2 9 9 32 3 11 o 1 
4 18 23 18 lO 48 l 2 
5 43 38 15 45 l 3 
7 60 66 15 44 8 3 
9 81 105 7 45 100 23 3 
* 1: Acceptable, 2: Initial decomposition, 3: Advanceddecou:pos i ti on . 
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Table 20. Changes 
and Put in the 
together with 
in K value and contents of VBN 
muscle of kuruQra prawn during 
sensory ratings (mg/lOO) 
, Iactate, 







VBN lactate Hx orn Put Sensbry 
rating* 
o o 2 6 O o o l 
2 4 8 38 l o o 1 
4 10 15 39 4 8 o 1 
7 16 21 52 7 o l 
9 l9 26 45 10 20 l 2 
11 33 28 32 18 2 3 
14 59 49 20 44 52 9 3 
* l: Acceptable, 2s Initial decomposition, 3s Advanceddecompos i t i on . 
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Table 21. Changes 
and Put in the 
together with 
in K value &nd contents of VBN 
muscle of kuruma prawn during 
sensory ratings (plg/100) 
, Iactate. 







VBN lactate Hx orn Put Sensory 
rating* 
o o 2 6 O o o l 
2 3 5 10 l O o 1 
4 7 12 13 3 3 o l 
7 13 13 31 5 O l 
g 15 14 55 8 ll O l 
12 19 16 lO O l 
14 23 20 37 14 27 tr 2 
16 32 21 35 24 tr 3 
18 37 26 23 34' l 3 










. Changes in K value and contents of VBN, Iactate, Hx, Xan. Orn, 
Cad in the muscle of tanner crab during storage at 5'C together 
sensory ratings (mg/100) 
Storage time 
(days) 
K value VBN Iactate Hx Xan 
(%) 
Orn Cad Sensory 
rat ing* 
o o 8 13 o o 2 o l 
1 18 14 74 l o 4 o l 



















5 76 l 83 6g 35 7 74 4 3 
* l: 
tr 






. Changes in K value and contents of VBN, Iactate, Hx, Xan, Orn, 
Cad in the muscle of tanner crab during storage at O'C together 
sensory ratings (mg/lOO) 
Storage tiare 
(days) 
K value VBN Iactate Hx Xan 
(~) 
Orn Cad Sensory 
ra t ing* 
o o 8 13 o O 2 o 1 






















































. Changes in K value and contents of VBN, Iactate, Hx, Xan, Orn. 
Cad in the muscle of tanner crab during storage at -1'C together 
sensory ratings (mg/100) 
StoFage time 
(days) 
K value VBN Iactate Hx Xan 
(%) 
Orn Cad Sen sory 
ra t ing* 
o o 8 13 o o 2 o 1 
l 5 10 50 o o 2 O l 
2 11 11 88 1 o 4 o 1 
4 12 17 120 1 O 6 o l 
5 17 17 10 l 3 o 6 o 1 
7 49 25 go ll tr 8 tr 2 
8 66 27 95 15 3 13 l 2 
10 84 84 70 29 8 30 2 3 
* 1: 
tr 
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Flg. 17. Measurement of rigor Index of kuruma prawn. 
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O 3 6 9 12 15 18 21 24 48 
Storage time ( hoUrS ) 
Fig. 21. Changes in contents of lactate in kuruma prawn musole dUring 
storage at drrterent temperatures. 
04 Io c bL 5 C ~o o c l~~:-3'c. 
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Flg. 23. Changes In contents of ATP and Its related compounds tn kuruma 
prawn muscle by "aral" treatments. 




















































Table 25. Changes in contents of free auino acids in kuruna 
prawn muscle by "aral" treatments (mg/100g) 
Trea t9len t 
Amino acids 















Citru I I ine 
a -AminobutyFic acid 
Valine 








r -Aminobutyric acid 
Histidine 




Hydroxy lys ine 
Ornithine 
Lys in e 





















































































































































































































































































































Comparison of the difference and the preference alnong 
"arai" samples in the method of the different preparaticns 
sum) 
Treatment 
































28** 57** 44 50** 38 31* 
32 44 
45 27** 49* 22** 34 51** 40 30* 
43 31* 42 41 42 41 39 38 
41 32 




Comparison of the 
co trol and 49'C 








Ov eral l 
Strength in umami taste 
Strength in sweetness 
Strength in fishy flavor 




Preference of texture 
Pref erence 
control 















4 9 'C 
4 9 'C 
4 9 'C 
4 9 'C 
4 9 'C 
4 9 'C 
4 9 'C 
4 9 'C 





































Fig. 26. Changes tn contents of ATP and its related compounds In kuruma 
prawn musde by "ara]" treatments. 






























Citru I I ine 







Pheny la lan ine 
~ -Alan ine 
JG-Aminoisobutyric acid 






Hydroxy lys ine 
Ornithine 




























































































































































O'C , 2min 18'C , 2min 4 9 'C , 20sec 
Glycogen 
Glucose 









Table 31. Phys ica l properties of f , ara l ,, samples 
Treatment 
R aw o 'C 







Firmness by TexturometeF 
(kgw) 




Load to break 
Deformation before break 










































































88 d: O 













l . 05 i O 
38.62:k5 
5. 80 i O 
8. 76 :1: l 
2. 29 d: O 
O. 55 i O 
50. OO :1: 7 










O 6 b '> 
22* 
50*
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Fig. 27. Physlcal property of "aral" by princtpal component analysls. 


























































raw O' 200 300 40" 500 600 70' 800 
Flg. 28. Changes In contents of ATP and its related compounds in kuruma 
prawn muscle by "arai" treatments at dlfferent temperatures for 30 
sec. 
E:1 ATP, E~ADP, E: AMP, ~: I M P, ED:1 HXR 
- 11 -

















O raw 400 420 44' 46' 47" 48' 490 500 
Flg. 29. Cha.nges In contents of ATP and Its related compounds In kuruma 
prawn muscle by "aral" treatments at different temperatures for 30 
sec. 






































































































































































26 . 5** 
37.5 
28 . 5** 
29 . 5* 
*p<0 . 05 , **p<0 Ol , n=2c. 
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, arginine phosphate, and 
arai treatments (pmol/g) 
Treatment 
Raw o eC , 2min l 8'C , Imin 4 9 'C , 20sec 
AT P 4.0:i:0.4 3.3:1:0.5 2.7:1:O .3 0.6:!:0.5 
Arginine 
Lactate 
phosphate 26 .8:!:3.7 
3,g~1 9 





.2 13 .2i 1.8 
- 2 1-
o :~o g 
~::~ 









R aw O Oc 
2 mln 
1 8 oc 
1 mln 
AdR+HXR 
Imp AMP ADP ATP 
49 oc 
20 seo 
Flg. 32. Changes in contents of ATP and Its related compounds in tanner 
crab muscle by "aral" treatments. 
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Table 34. Changes in contents of free amino aicds in tanner 
crab muscle by "aral" treatuents (mg/100g) 
Treatment 
Amino acids 
















Citru I I ine 
a -Aminobutyric acid 
Valine 
Meth i on ine 
Cystine 
I so I euc ine 
Leucine 










Hydroxy I ys in e 
Ornithine 
Lysine 















































































































































Total amounts 2649 24 19 1827 1703 
- 23-
Table35. Changes 
acids in tanneF 
(mg/lOOg) 
in contents 
cr b muscle 
of 
by 
glucose and organic 
arai treatments 
Treatnent 
Raw o'C , 2 min 18'C , Inin 49･C , 20sec




lO ~ 5 
5il 
l:1:l 










Table 36. Comparison 




of amino acids 
cooked muscle 
and purine 
of tanner crab 
Treatment 
kaw O'C arai 18･C arai 49'C arai Cooked 








575 ~: 48 




558 :!: 64 
22g ~: 1 1 




423 ~ 84 
160 i 27 









4 10 :!: 36 
83 :b 3 
17 d: 2 
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